Report  Documentation  Page 

Form  Approved 

0MB  No.  0704-0188 

Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 

VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  0MB  control  number. 

1.  REPORT  DATE 

01  DEC  2001 

2.  REPORT  TYPE 

N/A 

3.  DATES  COVERED 

4.  TITLE  AND  SUBTITLE 

The  Shelf-Edge  Environment  in  the  Central  East  China  Sea  and  Its 

Impact  on  Low  Frequency  Acoustic  Propagation 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Washington  University,  Seattle  Applied  Physics  Lah 

8.  PEREORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

10.  SPONSOR/MONITOR’S  ACRONYM(S) 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release,  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

Also  See:  M001452,  The  original  document  contains  color  images. 

14.  ABSTRACT 

15.  SUBJECT  TERMS 

16.  SECURITY  CLASSIEICATION  OE: 

17.  LIMITATION  OE 
ABSTRACT 

uu 

18.  NUMBER 
OE  PAGES 

28 

19a.  NAME  OE 
RESPONSIBLE  PERSON 

a.  REPORT 

unclassified 

b.  ABSTRACT 

unclassified 

c.  THIS  PAGE 

unclassified 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


Bottom 

Topography  of  the 
East  China  Sea. 

The  ASIAEX  study 
region  is  indicated 


Korea 


China 


April  17,  2000 


East  China  Sea  ASIAEX  Site  Locator  Map 
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CTD  Transect 


Frontal  Movements  During  April  2000 
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Anchor  Station  Temperature  and  Salinity,  April  2000 
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Anchor  Station  Temperature  and  Salinity,  June  2001 
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Across-Shelf  Temperature  and  Salinity  Sections 
From  the  ASIAEX  Pilot  Study  Cruise,  April  2000 
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Across-Shelf  Density  and  Sound  Speed 
From  the  ASIAEX  Pilot  Study  Cruise,  April  2000 
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Sound  Speed  (m/$) 
April  18.2000 


Along  and  Across-Shore  ADCP  Velocity  Sections 
ASIAEX  Pilot  Study  Cruise,  April  2000 
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M2  (semidiurnal)  Tidal 
Ellipses  in  the  Yellow  and 
East  China  Sea 


[from  Larsen  et  al.,  1985] 


Alongshore  (red)  and  Across-shore  (blue)  velocity 
components  from  the  ASIAEX  mooring,  ECS  Shelf 
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Temperature  Data  from  ECS  Shelf  Mooring,  125  m  Isobath 
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Expanded  x-axis  to  show  internal  solitary  waves 
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Corresponding  Temperature  Plot 


Properties  of  the  ECS  Soliton  Packet 

•  Amplitude  (tIq) 

40  m 

•  Max  Horizontal  Current 

70  cm 

•  Period  (T) 

15  min 

•  Phase  Speed 

83  cm  s'^ 

•  Wavelength  (^) 

500  -  800  m 

•  Half  Width  (L) 

~300  m 

•  Number  in  Paeket 

8-9 

•  Total  Packet  Length 

~7  km 

ASIAEX 
June  2001 
T-String 
Data 
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Synthesizing  Sound  Speed,  June  2001 
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The  Results 
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Modeled  frequency-mode 
#  distribution  of  signal 
magnitude  at  VLA 
location  on  the  shelf  (0 
km)  and  its  dependency  on 
source  range  (positive 
seaward).  Source  depth 
was  50  m. 


TL  (dB)  Depth  (m> 


200- Hz  TL  (dB)  from  range-averaged  in  last  5  km 
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200=Mz  TL  from  deptfi  &  rejig^-averaged  P®  In  last  5  km 


Modeled  200-Hz  TL  at 
VLA  location  (0  km)  as 
a  function  of  source 
range  (positive  seaward) 
for  a  source  depth  of  50 
m. 


Highest  Order  Trapped  Modes  on  Shelf 


The  maximum  number  of  trapped  modes  on  the  shelf  is  shown  on  the  left.  These 
trapped  modes  begin  to  turn  in  the  interior  near  the  shelf  edge  (right)  due  to  an 
increased  down  gradient.  Note:  No  “shelf’  trapped  modes  are  excited  if  the 
source  is  placed  above  the  turning  depth  of  the  highest-order  trapped  modes. 
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Sound  Speed  versus  Time 

Corresponding  temporal 
fluctuations  in  the  modeled  TL 
for  a  CW  transmission,  showing 
large  variances. 


Calculeted  TL  (dB)  ^  1  ,DQQ  Hz,  CW,  slang  SebTIoot,  2IC\-tn  Source  Deplli 
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T  L  atonfl  Seafloor  (<1B>  Hou  re,  9  April  2000 


Calculate  TL  ijdB}  @1  .ao[>  Hz,  2D%  Bandwidth,  aicng  ei^iioar,  20-rYi  Source  Depth 
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Mean  ard  Standard  Devltiadqn  O  1 ,000  Hz,  20%  Bandwidth 


Corresponding  temporal 
fluctuations  in  the  modeled 
TL  for  a  bandpass  signal 
transmission,  showing 
much  reduced  variances. 


Summary 


The  primary  ocean  feature  of  interest  in  the 
ASIAEX  ECS  region  is  the  Kuroshio  front 

Seasonal  evolution  of  T/S  structure  to 
warmer/fresher  in  summer  than  spring 

Solitons  not  common,  but  may  be  generated  under 
special  conditions  combining  tidalland  mesoscale 
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Acoustic  model  across  KS  front  can  explain 
observed  WBS  propagation  loss 

Small  warm  filament  on  shelf  caused  5  db 
uncertainty  in  TL  at  1  kHz  along  the  bottom 


